We consider the CP violating effect for B → X s l + l − process, including both short and long distance effects. We obtain the CP asymmetry parameter and present its variation over the dilepton mass. * E-mail adress: Duds@bepc3.ihep.ac.cn; Yangmz@bepc3.ihep.ac.cn † mailing address.
As well known, the flavor changing process b → sl + l − can serve as an excellent "window" for precisely testing the standard model or for finding new physics beyond it. This process occurs through the one-loop diagrams. There are three types of Feynman diagrams for b → sl + l − transition, they are electromagnetic (photonic) penguin diagrams, weak (Z 0 boson) penguin diagrams, and box diagrams [1, 2] . These diagrams produce the short distance contributions to this process. The short distance contribution to the branching ratio of the inclusive process B → X s l + l − is estimated to be about 10 −5 at large mass of top quark [2, 3] . In addition to the short distance contributions, there are long distance contributions to b → sl + l − through physical intermediate states:
The intermediate states can be vector mesons such as ρ, ω, J/ψ , and ψ ′ . The long distance contribution to the branching ratio of b → sl + l − is calculated to be as large as 10 −3 [4, 5] . So the long distance effect is not negligable. In this paper, we study the long distance effect in the CP -violation of the inclusive process B → X s l + l − . Our work is different from previous ones in two aspects. Firstly, in Ref. [1] , the authors studied the CP-violation effect of B → X s l + l − by considering only photonic penguin diagrams, here, we consider all the three types of the diagrams (electromagnetic, weak, and box diagrams) and include QCD corrections within the leading logarithmic approximation [6] . Secondly, we consider both short and long distance contributions.
The effective Hamiltonian relevant to b → sl + l − transitions is [3, 6, 7, 8 ]
where
is the product of CKM matrix elements. S w = sinθ w , θ w is the Weinberg angle. l = e, µ. q is the momentum of the lepton pair.
At the scale µ ≈ M w , the coefficients A t and B t take the forms:
Here, B(x) arises from box diagram, and
contributed from γ penguin diagram. We can see from eq. (3) that with x coming larger, the contribution from box diagram and γ penguin diagram will decline, while C(x) will become dominant. Then using the renormalization group equation to scale the effective Hamiltonian down to the order of the b quark mass, one obtain
Moreover, the coefficient for the magnetic-moment operator is given by
In our numerical calculation, we take m t = 174GeV [9] . Furthermore the non-resonant coefficients A i , B i (i=u,c) are represented by
with [7] g(r i , s) =
Here a 2 = C − + C + /3, is the coupling for the neutral bsqq (q = u, c) four-quark operator.
In addition to the short distance contribution, the inclusive decay B → X s l + l − involves the long distance contributions arising from uū and cc resonances, such as ρ (770) 
where M v , and Γ v are the mass and width of the relevant vector meson ρ, ω, J/ψ, and ψ ′ ,
respectively. e 2iφ is the relevant phase between the resonant and non-resonant amplitude.
The decay constant f v is defined as
We can determine f v through the measured partial width for the decays of the mesons to lepton pairs [12] ,
with Q c = . For the parameter a 2 , there is the CLEO data |a 2 | = 0.26 ± 0.03 [15] . In this work, a 2 should be taken as a 2 = −(0.26 ± 0.03), and φ v = 0 or a 2 = 0.26 ± 0.03,
The differential decay width of the inclusive process B → X s l + l − over the dilepton mass is given by [4] 
and
We define the CP -violating asymmetry through the rate difference between B andB:
where Γ b is obtained by integrating Eq. (11) In table I, we give the results of A cp for some "best values" of (ρ, η) [16] . We can see that, i) without the long distance effects, the CP-violating asymmetry A cp is about (1.8 ∼ 6.1) × 10 −4 , while, in Ref. [1] , the relevant CP asymmetry is anout 1.3 × 10 −2 .
Our result is about twenty times smaller than theirs. The reason is that, in Ref. [1] , only the photonic penguin is considered. But in fact the Z 0 penguin will give big contribution to the amplitude at large m t (∼ 174GeV ) [2] , at the same time, it doesn't provide large CP-nonconserving phase, ii) including the long distance effects, the result of the CP asymmetry parameter A cp is about (1.5 ∼ 5.4) × 10 −5 . It is reduced about one order by the resonant effects. The main difference between the cases with and without long distance effect resides in the third term of the denominator of eq. (15) and (16), which comes from the integration of the first term of eq. (12), i.e.,
Without resonant contributions
While with resonant contributions
Because the total decay width of J/ψ or ψ ′ is narrow (Γ J/ψ = 88KeV , Γ ψ ′ = 277KeV ), when the dilepton mass squared z is near the mass squared of J/ψ or ψ ′ , the resonance will give a big contribution. At the same time, the first term of eq. (12) only contribute to the decay width Γ b and Γb, it does not give contribution to the CP-violation. So with the resonant effects, the CP-violation will be reduced greatly.
We also calculated the distribution of the CP asymmetry over the dilepton mass for (ρ, η) taking the "preferred value" of (−0.12, 0.34) [16] ,
The result is ploted in Fig.1 which is relevant to the condition of the squared mass q 2 = 0. They found a small effect by respecting gauge invariance. It should be noted that there is no controversy between their results and ours. That is in Fig.1 , it is shown that when q 2 → 0 the long distance effect is also very small in the case of B → X s l + l − .
Finally, we want to point out that for the case of l = µ, the CP asymmetry parameter is smaller than the l = e case. 
